This study sought to analyse self-reported perceptions of how the nature of sport activities 2 undertaken by volleyball players aided their development.
Introduction 17
In the past decades, researchers have sought to examine which particular attributes 18 contribute most to excellence in sport, acknowledging the important role played by early 19 developmental activities for the acquisition of skill and expertise ( Tesch-Romër, 1993). In a comprehensive paper, outlining an approach to the study of expert 22 performance, Ericsson, Krampe and Tesch-Romër (1993) concluded that expertise is 23 predicated on investment in intense, highly structured, specific and effortful activities, which 24
are not particularly enjoyable and designed to improve performance, defined as deliberate 25 practice. In their paper, the authors were particularly emphatic in declaring that "…high 26 levels of deliberate practice are necessary to attain expert level performance" (Ericsson, 27 Krampe, & Tesch-Romër, 1993, p392) (our italics). They also alluded to Simon and Chase's 28 '10-year rule' (p.366) as a basis for establishing expertise in various domains including sports, 29
and distinguished the relevance of deliberate practice from 'playful interactions' (p.368). 30
These ideas have gained prominence in the sport sciences, and a body of work has attempted 31 to show, that 10,000 hours (on average) of accumulated deliberate practice is a definitive 32 requirement for achieving an expert level of performance (e.g. Baker Despite the prominence of the deliberate practice approach to expert performance, in 35 recent years a significant lack of clarity has emerged in key findings. For example, the notion 36 of a 10,000-hour 'rule' (Gladwell, 2008) has been heavily criticised for lacking substantial 37 support (e.g., MacNamara, Hambrick, & Oswald, 2014) . A major problem is that measures of 38 variability in estimates of time spent in deliberate practice show great inter-individual 39 differences in response. Tucker and Collins (2012) combining quantitative with qualitative methodologies in a mixed methods approach could be 126 a valuable strategy to examine the underlying activities and issues related to athlete and talent 127 development in sport. 128
The purpose of this study was to characterize the developmental pathways of highly 129 skilled and less skilled volleyball players, specifically considering the nature of formative 130 sport experiences (i.e. structured and unstructured activities) undertaken throughout their 131 development while taking into account potential interactions between expertise level and 132 gender. Based on the theoretical rationale provided, it was expected that expert performers in 133 volleyball would demonstrate a significant balance in previous experience of structured and 134 unstructured physical activity, sport experience and training, compared to the non-expert 135 sample. 136
Material and Methods 137
To examine this idea a mixed method design was used in this study. This approach 138 comprises a combination of quantitative and qualitative methods to produce a data set with 139 complementary strengths (Creswell, 2007 (Creswell, , 2014 Patton, 2002; Silverman, 2000) . 147
Participants 148 To achieve our aims, coaching staff members of 18 volleyball clubs in Portugal were 149 recruited to help select participants for the study. 
Data Analysis 213
Statistical analysis. All variables examined from a developmental perspective used a 214 male and less skilled female) and three different stages of development (i.e. 8-12 years, 13-16 217 years, and 17-20 years). Specifically, RM ANOVA was used to analyse training patterns (i.e. 218 number of structured and unstructured activities practised, number of hours of structured and 219 unstructured activities practised per year). Post hoc analyses were conducted using 220
Bonferroni tests and effect sizes were determined using eta-squared values (η 2 ). Greenhouse-221
Geisser adjustments were applied to violations of the sphericity assumption. To assess the 222 reliability of the information provided by players in this study, follow-up interviews were 223 conducted with 25% of the sample (15 players -three highly skilled male, four highly skilled 224 female, four less skilled male, and four less skilled female). Second, the units of information with similar meanings were grouped into more 237 comprehensive categories (Côté et al., 1993; Côté & Sedgwick, 2003) , which allowed 238 organization and interpretation of the unstructured data. Third, the content of these categories 239 was re-examined carefully in order to search for commonalities and uniqueness according to 240 the meanings by which they were categorized. Raw data themes were then identified and 241 built upon into themes and categories. After the completion of this process, we analysed the 242 content using deductive techniques (Patton, 2002) . The trustworthiness of the data was 243 enhanced through two main strategies. First, participants were asked to review their 244 transcripts for verification, which allow them the opportunity to add, delete, or rework any 245 data that they felt did not accurately reflect their intended communications (Miles & 246 Huberman, 1994) . All informants agreed with the accuracy of their original communications. 247
Second, two members of the research team were involved in a collaborative approach within 248 the interpretational analysis, with regularly meetings to discuss the emerging categorical 249 organization system. This important process contributed to the trustworthiness of the data, 250 ensuring the interpretative validity while minimizing the risk of individual research bias 251 (Silverman & Marvasti, 2008) . 252
Results 253

Training Patterns Throughout Development 254
Structured activities. Descriptive statistics for amount of structured activities 255 experienced and number of hours spent in these activities throughout development are 256 presented in Table 1 and Table 2 experienced and number of hours spent in these activities throughout development are also 276 presented in Table 1 and Table 2 
Understanding the Role of Structured and Unstructured Activities Throughout Player 285
Development 286
Structured activities 287
Early diversified sport participation. Both highly skilled (male and female) and less skilled 288 (male and female) volleyball players mentioned having participated in significant amounts of 289 structured activities during their early sport development: 290 
youths. But I know that I learned a lot with the older ones… (HS male 9). 357
In that activities (street-volleyball) we played altogether, so there were younger and 358 older peers. But all I wanted was to play with the older ones because they played 359 better than me… (HS female 3). 360
Discussion 361
In this study, we examined the developmental pathways of highly skilled and less In addition to these findings, in-depth analysis of how structured and unstructured 412 activities were specifically experienced throughout development revealed key important 413 differences between the groups. The current study extends previous findings by 414 demonstrating that, not only do highly skilled players spend more time in structured 415 activities, but they also were involved in these activities (in which the primary sport, 416 volleyball, is included) with older peers or teammates. Previous work has highlighted the 417 benefits of playing and practicing with older peers for athlete and expertise development 418 and play activities within a diversified sport involvement as shown in this study).Following 512 the propositions that talent development is a nonlinear, inherently noisy and dynamic process,emphasising the acquisition of increasingly functional relationship with a performance 514 environment (Davids, Shuttleworth, Araújo & Gullich, in press) , there is a need to move 515 beyond mechanistic and prescriptive models of talent development (which tend to model the 516 process according to stratified and fixed stages, while outlining putative practice 517 characteristics based on these categorisations). The data reported here suggest that there is a 518 need for future research to test the validity of an additional talent development pathway to 519 elite performance through a sophisticated mix of structured (adult-led) and unstructured 520 (peer-led) play and practice, which can allow talented athletes to exploit the value of play and 521 organised training in acquiring expertise in sport (Davids, Shuttleworth, Araújo & Gullich, in 522 press). This type of research would provide a consideration of features of best practice and 523 process markers of talent development, leading to the emergence of robust guidelines for the 524 implementation of this pathway applied in practice. Further research should also consider the 525 influence of other contextual factors in determining the quality of practice, since practising 526 and playing with older peers was a key factor for expertise achievement in this study. 527 Accordingly, broadening our attention to encompass larger systems in which athletes develop 528 will create new insights into athlete and talent development. Here, exploring the use of 529 qualitative research in a more consistent and deeper way may provide better understandings 530 of the complex interaction of different factors (e.g. type and quantity of practice and play; 531 peers, coach and family influence) and their influence in determining expertise achievement. 532 A number of important practical implications for sport practitioners can also be drawn 533 from the data. What is clear from this study is that highly skilled players' development 534 pathway is characterized by a greater quantity of practice and more enriched learning 535 contexts throughout development (resulting from their involvement in early specific 536 unstructured activities, as well as regular practice and play with older peers/teammates). 537
Coaches should, therefore, consider not only the amount of practice but also the overall 538 environment in which practice activities are experienced (e.g. peers age, the degree of 539 formality and specificity of practice), since these factors could determine the quality of 540 practice. Coaches and sport systems should also consider the role of unstructured activities in 541 the early years of athlete development as this type of learning context may provide additional 542 stimuli in developing important attributes (e.g. technical, tactical, physical, cognitive, 543 motivational) for expertise development and achievement. Sport administrators are 544 encouraged to provide more specific and accurate long-term athlete development guidelines 545 particularly regarding the early years of development due to the importance of this 546 developmental stage for athlete development and commitment to sport. A comprehensive 547 outline of all these issues would further our understanding of the factors underpinning the 548 achievement of expert performance in sport. 
